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Final Report

The main acomplishment this year was the merging of all my atomic line
data into one wavelength-sorted list that is simple to use. Here is the
README file:

KURUCZ CD-ROM NO. 23 Atomic Line List
Robert L. Kurucz and Barbara Bell
Harvard-Smithsonian Center for Astrophysics
April 15, 1995

This line list is a replacement for the Kurucz-Peytremann line list.
We have combined all the atomic files from CDROM 18 into 534910 line files
GFALL.DAT and GFELEM.DAT. These are the data we actually use to compute
spectra. They are not up to date. References are given in GFALL.REF or
GFELEM.REF. There are no references after 1988. For light elements there
are no references after 1979. We have the literature into the 1990‘’s but
have not had manpower or funding to update everything. Our current plan
is to make a new semiempirical calculation for each species and at that
time to include all the data from the literature.

One new development is the inclusion of hyperfine splitting for the
iron group elements using hyperfine data from the literature through 1993.
The data are very incomplete. We have not yet included data for isotopic
splitting. We supply a program for splitting the line list for a species.
It reads the hyperfine and isotopic splitting parameters for levels and
computes the splittings whenever those levels appear. Lines with no splitting
data are copied untouched. Because Sc, Mn, and Co are moncisotopic, only the
hyperfine splittings are needed. Since 51V is much more abundant than 50V,
the isotope shifts are small for 51V, and we approximate V with 51V.
GFALLHYP.DAT has 754946 lines including hyperfine Sc I, V I, Mn I, and Co I,

DIRECTORY CDROM23 filenames on CD are edited to 8 or fewer characters
GFREADME . DAT
CDROM23 .BIGFILES GFALL.DAT, GFELEM.DAT, and GFALLHEYP.DAT
CDROM23 .COMFILES .COM, .FOR, and .LOG files for sorting and splitting the big
files into small files.
GFALL.REF and GFELEM.REF.
RGFALL.FOR, a sample program that can read these data files

into SYNTHE (CDROM 18).

CDROM23 .GF10 GF0010.10, etc. small files for nominal 10 nm intervals



CDROM23.GF100 GF0100.100, etc. medium files for nominal 100 nm intervals
CDROM23 .GFALL GF0100.ALL, etc. file for each species

CDROM23 .GFHY10 GFHY0010.10, etc. small files including hyperfine lines
for nominal 10 nm intervals

CDROM23 .HYPERFIN files for computing hyperfine splitting for individual isotopes
THESE FILES ARE GUARANTEED TO CONTAIN ERRORS.

This research partially supported by MASA grants NAGW-1486, 2528, and 3299,
and by a grant of Cray time at the San Diego Supercomputer Center.

To mount under VMS:
CD_MOUNT /MEDIA=CDROM/UNDEFINED= ( STREAM_CR:132) <device> CDROM23 <logical name>

On some computers translate CR to LF:
In UNIX: ¢tr ‘\015’ ’\012’ < filename | more

I can now work on stars considering flux and spectrum data
simultaneously in the ultraviolet, visible, and infrared. I can compute
a spectrum including all 58 million lines (or just the ocnes with good
wavelengths) at full resolution from the ultraviolet to the infrared for
any model. Figures 1, 2, and 3 show sample plot pages from a calculation
for Sirius from the Lyman limit to 300 microns at a resolving power of
500000. It is being used by Cohen and Witteborn at Ames to calibrate
infrared photometry based on Sirius as a standard. It is also being compared
to the GHRS ultraviolet spectrum taken by Glenn Wahlgren at Goddard. Figures
4, 5, 6, and 7 show the first 10 microns of the Arcturus spectrum. Earlier
calculations were missing OH and 8i0 vibration-rotation lines which now been
added to the line list.

Here is my bibliography for the last year:
1994 Solar abundance model atmospheres for 0,1,2,4,8 km/s. Kurucz CD-ROM No. 19.
1994 Atomic Data for Ca, Sc, Ti, V, and Cr. Kurucz CD-ROM No. 20.
1994 Atomic Data for Mn and Co. Kurucz CD-ROM No. 21.
1994 Atomic Data for Fe and Ni. Kurucz CD-ROM No. 22.

1994 Synthetic DDO colours. (C. Morosso, M. Franchini, M.L. Malagnini,
R.L. Kurucz, and R. Buser) Astron. Astrophys. vol. 295, pp. 471-478.

1994 An upper limit for the deuterium abundance in the halo star HD 140283.
(D.A. Lubowich, J.M. Pasachoff, R.P. Galloway, R.L. Kurucz, and V.V. Smith)
Bull. Amer. Astron. Soc., wvol. 26, 1479.

1995 Synthetic template spectra. Presented at Joint Discussion 12, Accuracy
of the HR Diagram and Related Parameters, at the 22nd General Assembly
of the International Astronomical Union, the Hague, 14 - 27 August 1994.
Highlights of Astronomy (ed. I. Appenzeller), vol. 10, 407-410.
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The Kurucz atomic and molecular database. Presented at Joint Discussion
16, Astrophysical Applications of Powerful New Atomic Databases, at the
22nd General Assembly of the International Astronomical Union, the Hague,
14 - 27 August 1994. 1In Astron. Soc. of the Pacific Conf. Series 78,
{(eds. 8.J. Adelman and W.L. Wiese) San Francisco: Astron. Soc. of the
Pacific, pp. 205-210.

The solar spectrum: atlases and line identifications. Presented at

the Workshop on Laboratory and Astronomical High Resolution Spectra,

29 August - 2 September 1994, Brussels. In Laboratory and Astronomical
High Resolution Spectra, Astron. Soc. of the Pacific Conf. Series 81,
(eds. A.J. Sauval, R. Blomme, and N. Grevesse) San Francisco: Astron.
Soc. of the Pacific, pp. 17-31.

An atomic and molecular data bank for stellar spectroscopy. Presented at
the Workshop on Laboratory and Astronomical High Resolution Spectra,

29 August - 2 September 1994, Brussels. In Laboratory and Astronomical
Bigh Resolution Spectra, Astron. Soc. of the Pacific Conf. Series 81,
(eds. A.J. Sauval, R. Blomme, and N. Grevesse) San Francisco: Astron.
S8oc. of the Pacific, pp. 583-588.

The spectrum of Sirius from 307 to 1040 nm. (I. Furenlid, R.L. Kurucz,
and T. Westin) Presented at the Workshop on Laboratory and
Astronomical High Resolution Spectra, 29 August - 2 September 1994,
Brussels. In Laboratory and Astronomical High Resolution Spectra,
Astron. Soc. of the Pacific Conf. Series 81, (eds. A.J. Sauval, R.
Blomme, and N. Grevesse) San Francisco: Astron. Soc. of the Pacific,
pp. 615-616.

Atomic Line Data (R.L. Kurucz and B. Bell) Kurucz CD-ROM No. 23.
The primordial lithium abundance. Astrophys. Journ., vol. 452. PP.102-108.
Rapid calculation of line opacity. To appear in Computational

Astrophysics, Volume 2, Stellar Physics (ed. R. Kudritzki, D. Mihalas,
K. Nomoto, and F.-K. Thielemann) Springer-vVerlag, Berlin.



1.0

0.9}

0.8

0.7}

0.5k

0.3}

0.2}

0.1}

0.0
100

PREDICTED SIRIUS ULTRAVIOLET 100 - 400 NM

TEFF 9850 LOG G 4.3
VSINI 16 KM/S
RESOLVING POWER 500000

VTURB 0 KM/S

[+0.4]

s

250 300

350

400



V) I N A L R B AL S S AL R RS AL R B SR S A e S B S A B
PREDICTED SIRIUS VISIBLE 350 - 1000 NM
0.9+ TEFF 9850 LOG G 4.3  VTURB 0 KM/S  [+0.4)
VSINI 16 KM/S
os RESOLVING POWER 500000
8}
0.7]
0.6
|
0.5} ‘ i
L
Lo T

0.4 ’ : ‘ !;;1 !

‘ ;‘ ‘ ‘i l i“

1130 B B

1 ' i‘ SR

P ! o

L
| I ‘ \
|

350 400 450 500 550 600 650 700 750 800



-0 T T T T \ Y v T T T T T T T T
\ PREDICTED SIRIUS INFRARED 1000 - 3000 NM
-3 3 TEFF 9850 LOG G 4.3 VTURB 0 KM/S  [+0.4] 1
VSINI 16 KM/S
i & RESOLVING POWER 500000
8 “
Tk
S i
| |
Sk ¥
i
Ak '\{
T \
2F
At
1 | 1

0.0 " L N L N s L N 5 s x " N N s "
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000




PREDICTED ARCTURUS VISIBLE 250 - 1100 NM
TEFF 43000 LOG G 1.5 VTURB 1.7 KM/S A
[+0.4]1 ALPHA-ENHANCED

VSINI 0 KM/S

RESOLVING POWER 500000

Lo | IS S U S U NS S UUNS WI0N [SA S W U S SRS W S S SR ST (T N ST SR RSN S S S S

250 300 350 400 450 500 550 600 650 700 750 800 850 300 950 1000 1050 1100




006t 0S81 0081 0sLI 00LY 0891
L e N e e e o e e e ML m e m  a

0091

0ss1
™ T

00ST
— .

0sr1 00¢1 0S€1 oogt 0S21 0021 0sTI 0011 0501
T I v T v T L T ¥ .

| NN R S B M B B R St ML SR LD SRS AL AL INLANNLAL L S A ML AL R 0°0

000005 ¥3MOd INIATOSIY
S/WX 0 INISA  (O3INYHNI-YHdTW [F 0+]
- S/WM L°T gdnlA  S'T 9 39071  00€v J431 180
WN 006T - 0S0T Q3YPYANI SnNINLIYy 031J1034d

N S N N ST IR S VA VT U DU Y Vil A S U YRS NS S AU U GRS GNP SN SO VI SN [ S SO U S S SO S T [ S S S S S S S T O S 0’1




00000S ¥3IMOd INIATOS3Y
S/WX 0 INISA  O3ONUHN3-UHJTY [t 0+]
- S/WA L°T g¥ntA S°T 9 907  00€y 4431
WN 00ZF - 0061 Q3YUYINI SNYNLI¥Y 0313103Y¥d

1 2 2 1 . 1




00001 0056 0006 0058 0008 00SL 000L 0059 0009 0055 0005 005k 000%
—r—— Y Yy r ¥ e - e e e e e g 0°0

T T —— T

qeo

EER
000005 ¥3MOd INIATOSIY 1

S/WY 0 INISA  Q3IINUHNI-YHdTY [F 0+1 bl
. S/WM L°T G¥NIA S°T 9901 008r 4431
WN 0000T - 0007 J3I¥Y¥INI SN¥NLIYY 03LI1QI¥d

6°0

[ IS ST VR SEET WS T S T S SR S W S N NI TN TR Ut (U S SR S S SN S SN SN SR SN S SH S S [ SR S I VU R S S S SUN S S S S S R SR S S 0'1







o _\413 .




